Morphometric analysis is the measurement and mathematical analysis of the landforms. The delineation of drainage system is of utmost importance in understanding hydrological system of an area, water resource management and it's planning in an effective manner. Morphometric analysis and land use change detection of two sub-watersheds namely Kukar Suha and Ratewal of district Shahid Bhagat Singh Nagar, Punjab, India was carried out for quantitative description of drainage and characterisation. The stream order, stream number, stream length, mean stream length, and other morphometric analysis like bifurcation ratio, drainage density, texture, relief ratio, ruggedness number etc. were measured. The drainage pattern of Kukar Suha and Ratewal is mainly dendritic. The agriculture and settlements came up along the drainage network causes the pattern disturbance in the watershed. The study was undertaken to spotlight the morphometric parameters, their impact on the basin and the land use land cover changes occurred over the period of time. Morphometric parameters such as linear aspect, areal aspect and relief aspect of the watershed are computed. The land use/land cover change was extracted from LISS IV Mx + Cartosat1 PAN data. ASTER data is used to prepare DEM (digital elevation model) and geographical information system (GIS) was used to evaluate various morphometric parameters in ArcGIS10 software.
INTRODUCTION
A watershed is an area of land that drains all the streams and rainfall to a common outlet such as the outflow of a reservoir, mouth of a bay, or any point along a stream channel. The word watershed is sometimes used interchangeably with drainage basin or catchment (Source: USGS). The fundamental unit of virtually all watershed and fluvial investigations is the drainage basin. An individual drainage basin (a.k.a. catchment or watershed) is a finite area whose runoff is channelled through a single outlet. In its simplest form, a drainage basin is an area that funnels all runoff to the mouth of a stream. The haphazard population growth, unplanned irrigation methods and industrialization elevate the demand of water at much higher extent than the previous times. Scarcity and disturbed patterns of rainfall leads to deeper subsurface water label. In such areas the watersheds are the main source of irrigation and these areas acts as hotspots for new agriculture activities. The management of such areas becomes more important for developing the groundwater resource. So, the watershed management arise as an integral part of sustainable development. Morphometric analysis of a watershed provides a quantitative description of the drainage system, which is an important aspect of the characterization of watersheds. The qualitative morphometric analysis establishes the relationship between various aspects of the drainage pattern of the basin the numerical terms.
Study Area
The Kukar Suha and Ratewal sub-watershed is located between the Latitudes of 31º5'0" to 31º12'08" N and Longitudes of 76º15'0" to 76º22'51"E and 31º01'25" to 31º88'55" N and longitude of 76º20'00" to 75º25'22" E respectively. Kukar Suha watershed covers an area of 3745 hectares and Ratewal covers an area of 4830 hectares. Alluvial plain, piedmont plain and Siwalik Hills are the major geomorphologic units of the study area ( Figure: 1).
Figure: 1 Location Map of Watersheds

RESULTS AND DISCUSSION
Detailed qualitative analysis has been carried out for the study area. The various morphometric parameters have been done for both the watersheds. The area, altitude, slope, profile and texture of landforms comprise principal parameters of the investigation (Pareta 2011) which further grouped into linear, aerial and relief aspect, analysed and discussed below. The land use land cover change is an important component to understand the interactions of the human activities with the environment. The topography of an area demonstrates and controls the land use land covers changes of the region. The study area went through number of changes in a period of time; the course of rivulets witnesses the flourishing of the various commercial and agriculture activities along the channel.
Morphometric Parameters
Linear Aspects
Linear aspects such as stream order, stream number of various orders, bifurcation ratio, stream lengths of various stream orders and stream length ratio are computed and described below.
a) Stream Orders:
The initial work of morphometric analysis of drainage basin is started by demonstrating stream orders. In the present study the number of stream ordering is carried out using the method given by Strahler (1964) . The whole drainage in both watersheds is disseminated in five orders. The highest numbers of streams are in 1 st order and number of steams decreases with increase in stream order ( Figure: 
b) Bifurcation ratio:
The bifurcation ratio is the ratio between the number of streams of given order to the number of streams in the next higher order. Horton (1945) and Schumm (1956) considered the bifurcation ratio as an index of relief and dissection. In the study area it is noted that bifurcation ratios upto second order are near to 3 which are indicative of erosionally controlled streams. Below second order range varies from 3 to 1 indicates that the area have structural disturbances and at the risk of flooding in both Kukar Suha and Ratewal watershed.
c) Stream Length & Mean Stream Length:
The stream length is computed based on the law proposed by Horton (1945) . The stream number and stream length are higher for first order and decreases as stream order increases. The mean stream length is calculated by dividing the total stream length of a given order and number of stream in the same given order. The mean stream length of the given order is higher than the previous order and lower than the next successive order.
d) Stream Length Ratio:
Stream length ratio is expressed as the ratio of the mean length of the given order of the stream to the next lower order. Horton's (1945) law of stream length refers that mean stream lengths of stream segments of each of the successive orders of a watershed tend to approximate a direct geometric sequence in which the first stream length is the average length of segments of the first order. Changes in the stream length ratio of various orders indicate their late youth stage of geomorphic development (Table: 1 
Aerial Aspects
Aerial aspects include drainage density, stream frequency, form factor, circulation ratio, elongation ratio, and length of over land flow, drainage texture. a) Drainage Density: Drainage density is a significant factor to understand land forms element in stream eroded topography. It is the ratio between the total stream lengths within the basin to the basin area. Higher the range of drainage density faster the runoff will be. The drainage density of Kukar Suha and Ratewal watersheds are 1.8 and 1.3 respectively, indicates that the region has highly permeable subsoil, vegetation cover and low relief. 
f) Drainage Texture:
The drainage texture signifies the relative spacing between the streams in the watershed (Horton 1945) . There is higher number of drainage lines over impermeable area than that of permeable areas. Smith (1950) defines drainage texture as product of drainage density and stream frequency and has classified it into five different textures. The drainage texture of a Kukar Suha watershed is 3. 7 which indicate coarse texture and Ratewal has moderate drainage texture with value 4.6.
g) Elongation Ratio:
Elongation ratio is defined as the ratio of diameter of the circle of the same area as the drainage basin and maximum length of the basin (Schumm 1956 ). Singh and Singh 1997 said that the circular basin appear more efficient in the discharge of run-off than that of the elongated basin. The elongation ratio values ranges from 0.6 to 1.0 over a wide variety of climatic and geological areas (Dwivedi 2011) . The Values of elongation ratio ranges in following categories a) circular (>0.9), b) oval (0.9-0.8) and c) less elongated (<0.7).Values reaches near to 1 it indicated region of low relief and values ranges between 0.6-0.8 are usually indicative of high relief and steep ground slope (Strahler, 1964) . The elongation ratio value of Kukar Suha watershed is 0.6 and Ratewal is 0.7 indicates that the relief is less elongated and moderate to slightly steep ground slope. 
Relief Aspect
The relief aspects include relief ratio, relative relief and ruggedness number and results of the analysis are given below.
a) Relief Ratio:
The relief ratio is obtained when basin relief is divided by the maximum basin length (Schumm 1954) . Relief ratio measures the overall steepness of a drainage basin and is an indicator of the intensity of erosion process operating on slope of the basin. The relief ratio of Kukar Suha and Ratewal is 0.017 and 0.018 respectively.
b) Relative Relief:
Relative relief maximum vertical distance between the lowest and the highest points of the basin. The maximum and lowest height for Kukar Suha is 459m and 215m respectively and for Ratewal the same is 448m and 215m
Category Kukar Suha Ratewal
Drainage Density respectively. Using the basin relief the relief ratio was computed as suggested by Melton's (1957) , the relative relief for Kukar Suha and Ratewal comes out as 0.6 and 0.7 respectively. c) Ruggedness Number: Ruggedness number is product of basin relief and drainage density. Extreme high values of ruggedness number occurs when both variables are large, this is when slope are not steep but long as well (Strahler, 1964) . The ruggedness number of Kukar Suha is 0.4 and Ratewal is 0.3.
LAND USE AND LAND COVER CHANGE
Kukar Suha watershed
The Kukar Suha watershed witness many changes over the period of time. The major changes occur in the agriculture and plantation patterns, as the area under both practises increased tremendously ( Figure: 4) 
CONCLUSIONS
The present study demonstrates the vital role played by remote sensing and GIS in preparation of drainage maps, morphometric analysis and study of change in land use / land cover in a timely and cost-effective manner. The morphometric parameters studied show that the watersheds are greatly affected by the structural disturbances, deforestation and haphazard changes in the land use/ land cover patterns. The old course of the natural drains has disturbed due to unplanned and unorganised agricultural practices. Change in agriculture patterns and emergence of commercial agriculture (plantation and orchards) and social compulsion caused an immense impact on the land use and in turn causes natural environmental degradation.
